Drought stress is one of the most important a biotic stresses in agriculture worldwide, especially under rainfed conditions. Its impacts include reduction in growth, yield quantity and quality. The present experiment was carried out at the Agricultural Research Station of Mersa-Matruh, Mersa-Matruh Governorate, Egypt during 2014/2015 and 2015/2016 cropping seasons, to evaluate the effect of compost and spraying of indole-3-butyric acid growth and yield of chickpea (Cicer arietinum L.) under rainfed conditions. Application of 4 ton compost fed -1 gave the highest significant values of plant height, branches and seed number plant -1 as well as capsules number and weight plant -1
Introduction
Grain legumes are vital crops for their protein rich seeds that used as a most important source of dietary protein for human and livestock consumption. Besides, legumes can be efficiently used for improving fertility of soils (Manchanda and Garg, 2008) . Chickpea (Cicer arietinum L.) is an imperative legume crop grown and consumed all over the world, particularly in the Afro-Asian countries (Jukanti et al., 2012) . Chickpea is the cheapest and readily available protein course (20.6), (Gupta, 1987) . It is considered one of the most drought tolerant legume, and plays an important role in sustainable agriculture essentially in the semiarid areas of Mediterranean basin, (Pacucci et al., 2006) . It is the third most important food legume after peas and soybean in the world. It is high in fiber and low in fat and thus healthy food source, especially, for persons with insulin sensitivity or diabetes. About 80% of the dry seed weight of chickpea comprises of carbohydrates and proteins as well as carbohydrates vary from 52 to 71 %( Abbas et al., 2013). Patil et al., (2011) stated that the response of chickpea to organic fertilizers is a primary concern in its cultivation. Many options are available for accomplishing the nutrition of the crop with major nutrients. Some of the organic sources of nutrients are not only supply nutrients but also water to sustain the steady demand of the crop.
Drought stress is a major a biotic stress in agriculture worldwide. Its impacts include growth, yield, membrane integrity, pigment content, osmotic adjustment water relations and photosynthetic activity. Increasing crop tolerance to water stress would be the most economical approach to enhance productivity and reduce agricultural use of fresh water resources (Gao et al., 2008) . Water plays a vital role in all living organisms (Önder et al., 2011) .Compost can be an inexpensive fertilizer and source of plant nutrients. It is rich source of nutrients with high organic matter content. Physical and chemical properties of soil can be improved by adding compost fertilizer, which may ultimately increase crop yields. Consequently, use of compost is the need of the time. Positive effects of organic waste on soil structure, aggregate stability and waterholding capacity were reported in several studies (Jedidi et al., 2004 and Odlare et al., 2008) . Compost has a high nutritional value, with high concentrations of nutrients especially N, P and K, while the contamination by heavy metals and other toxic substances are very low (Asghar et al., 2006) . Physical properties like bulk density, porosity, void ratio, water permeability and hydraulic conductivity were significantly improved when FYM (10 t ha-1) was applied in combination with chemical amendments, resulting in enhanced rice and wheat yields (Hussain et al., 2001) . Shahzad et al., (2014) concluded that the application of compost was more effective in increasing growth, and yield of chickpea in irrigated than rainfed farming systems. Also, added that the compost can promote agricultural yields with maximum benefits of symbiotic biological nitrogen fixation under water deficit environment. Yadav et al., (2017) studied the effect of different organic manures on growth and yield of chickpea, who found that a direct interaction between number of root nodules and higher N fixation, application of organics sources of vermicompost 2 t ha -1 and panchagavya3 per cent noticed higher number of total root nodules and effective root nodules which resulted in manifestation of higher growth and yield attributing characters as well as higher yield of chickpea. It could also been resulted because of effect of compost in holding soil moisture. Dahal et al., (2014) reported that residue treated soil delayed in maturity of maize with the same justification given above and the significant increased soil water holding capacity and Vengadaramana and Jashothan (2012) reported that compost and cattle manure increased water retention in soil.
The term plant hormone is a naturally happening chemical substance, which is an integral part of plant metabolism and in small concentrations can activate or depress any developmental process in that plant. Plant hormones which can be natural or synthetic are used extensively in agriculture, horticulture, and biotechnology to modify plant growth and development. Hormones regulate or influence arrange of cellular and physiological processes including cell division, cell enlargement, cell differentiation, flowering, fruit ripening, movement (tropisms), seed dormancy, seed germination, senescence, leaf abscission and stomatal conductance (Lwin et al.,2008) . Amin et al., (2013) found that the foliar application with indole-3-butyric acid up to 100 mg L -1 greatly promoted the vegetative growth and dry matter production of branches, leaves and pods by enhancing cell division and chlorophyll accumulation. Abbas and El-Saeid (2012) reported that indole-3-butyric acid treatment increased endogenous gibbreleic acid concentrations in lemon grass by 10 and 23 % compared with the control for plants treated with 25 and 100 ppm, respectively. Similarly, promoting effect of indole-3-butyric acid on growth and photosynthetic pigments was obtained on maize, onion and rice (Amin et al., 2006 , 2007 and Chhun et al., 2004 . Therefore, the present study aimed to evaluate the effect of compost and spraying of indole-3-butyric acid on the quantity and quality of Chickpea (Cicer arietinum L.), grown in Mersa-Matruh Governorate, Egypt under a rainfed conditions.
Materials and Methods
An experiment was carried out on chickpea (Cicer arietinum L.) to asses, its repose to compost and indole-3-butyric acid at the Agricultural Research Station of Mersa-Matruh, Mersa-Matruh Governorate, Egypt during 2014/2015 and 2015/2016 cropping seasons. Some soil properties in the studied region are shown in Table 1 . The experiment was done as split plot design base on factorial in randomized complete blocks design with four repetitions. The treatments were consisted of three levels of compost (without, 2 and 4 ton / fed) and spraying different levels of indole-3-butyric acid (without, 50 and 100 ppm indole-3-butyric acid / fed (. All seeds were inoculated with bacteria, the sugar solution 20% was prepared due to sticking bacteria to seeds and then seeds soaked with sugar solution and bacteria. Then seeds immediately planted after become dry in shade nitrogen required for each treatment was calculated and before planting and added to the ground. Chickpea seeds cultivars (Giza-3) were planted on 4 th week of November in the two seasons, after inoculated with Rhizobium strain and irrigated just after sowing.
Surface irrigation was applied in the first time only, but other irrigations were rainfed condition. The experimental unit area was 14 m 2 consisting of five rows (4 m long and 70 cm between rows), 20 cm between hills. The normal agronomic practices of growing chickpea in this district were practiced till harvest as recommended by Legumes Research Dept. A.R.C., Giza.
N fertilizer was added at the rate of 15kg N/fad. as ammonium nitrate 33% N, nitrogen fertilizer was applied in two equal portion at 35 and 50 days after planting. While P fertilizer was added at the rate of 200 kg /fad., as calcium super phosphate (15.0 % P2O5). Potassium fertilizer was added at the rate of 24 kg /fad. as potassium sulfate, 48 % K2 O, both PK fertilizers were added during the seedbed preparation. Indole -3-butryic acid was applied as a foliar spraying two times, i.e. 35 and 50 days after planting.
At full maturity, a random sample of ten plants was taken from each plot to determine the plant height (cm), number of branches/plant, number of capsules/plant, weight of capsules (g/plant), seed weight (g/plant), and 100 seed weight. While, seeds, straw and biological yields per fad. were determined from the total plants of each plot.
Nitrogen was determined using micro Kjeldahl , while phosphorous was determined colourimetrically using ammonium molybdate and ammonium metavanadate according to the procedure outlined by Ryan et al., (1996) . Potassium was determined using the flame spectrophotometer method (Black, 1982) . N, P and K uptake of grain, straw and biological yield were calculated. The technique used for total carbohydrates and sugars analysis was that proposed by Dubois et al., (1956) .
Data collected for the above variables were subjected to statistical analysis using analysis of variance (ANOVA) technique (Snedecor and Cochran, 1980) . The means were compared using Least Significant Difference (LSD) at 5% probability level according to Waller and Duncan (1969).
Results and Discussion

Chickpea yield components
Tabulated data in Table 4 reveal that the highest significant values of plant height, branches and seed number plant -1 as well as capsules number and weight plant -1 were obtained by adding 4 ton compost fed -1 in both seasons. The lowest values were recorded without addition of compost in both ones. This result may be due to the effect of compost in improving holding soil moisture, also, the compost might be due to the slow release of nutrients at early chickpea crop vegetative growth stages. In addition, chickpea growth characters were increased with compost because it increased soil microbial biomass and contents of available NPK of soil. The increase in soil available N of treatments with compost is closely related to the increase in organic matter content of soil. Organic N of compost can be slowly mineralized in soil. The increase in available P content might be due to organic acids, released during microbial decomposition of organic matter, which can solubilize native phosphates (Ramesh et al., 2009). The higher availability of K may also be due to mineralization of compost. Indeed, the Also, results show that the spraying indole-3-butyric acid by the rate of 80 ppm gave the highest significant values of all parameters under study in Table 4 compared to without spraying in both seasons, similar trend was noticed for branches number plant -1 when indole-3-butyric acid by the rate of 40 ppm was spraying in the first season only. In this connection, Amin et al., (2013) stated that the foliar spry of indole-3-butyric acid caused more pronounced effect at100 mg L -1 in promoting growth and yield of chickpea plants and attributed this to increase the nitrogen uptake and regulation of metabolic processes.
Regarding the interaction effect between compost rates and foliar spraying of indole-3-butyric acid on the abovementioned parameters in Table 4 , data illustrate that the foliar application of indole-3-butyric acid by the rate of 80 ppm under 4 ton compost gave the highest significant values of all parameters in both seasons. Meanwhile, the lowest ones were recorded without spraying indole-3-butyric acid under without compost in both ones. Ahmed Amal et al., (2015) concluded that chickpea plants grown under drought condition have a lower stomatal conductance in order to conserve water. Consequently, CO2 fixation is reduced and photosynthetic rate decreases, resulting in less assimilate production for growth plant. In this regard, Ahmed Amal et al., (2013) and , Zaki Nabila et al., (2013) reported that omitting one irrigation led to significant reduction in all growth characters.
Chickpea yield
Data in Table 5 demonstrate that the application of compost at rate of 4 ton fed -1 gave the highest significant values of seed weight plant -1 and 100 seed weight as well as seed, straw and biological yield fed Table 3a and b). Compost addition can increase soil biological activity and improve physical and chemical properties. Also, stimulates microbial activity that in turn increases organic matter decomposition rate and nutrient dynamics (Chakraborty et al., 2011) . Microbial biomass has vital role in regulating nutrient sources. Soil enzymatic activities are key determinants of soil available nutrient pools including N, P, and K (Sinsabaugh et al., 2009;  Nannipieri et al., 2012) .
Presented data in Table 5 show that the spraying indole-3-butyric acid at the rate of 80 ppm led to significantly improvement of seed weight plant -1 and 100 seed weight as well as seed, straw and biological yield fed-1 compared to without spraying one in both seasons. (2013) suggested that the photosynthetic pigments of chickpea leaves at 75 and 90 days from planting were significantly enhanced by application of indole-3-butyric acid. Additionally, they added that chickpea seed yield and quality were significantly enhanced by application of indole-3-butyric acid, especially at the highest concentration (100 mg L -1 ). For the interacted effect between factors under study on such parameters in the same Table, data reveal that the spraying of indole-3-butyric acid by the rate of 80 ppm with 4 ton compost gave the maximum significant values of all parameters in both seasons, meanwhile, the lowest ones were noticed without spraying indole-3-butyric acid under without compost in both ones. In general, data reveal that spraying of indole-3-butyric acid by the rate of 80 ppm with 4 ton compost surpassed without spraying indole-3-butyric acid under without compost, where chickpea seed, straw and biological yields were increased by ( 408.38 and 410.37%), (623.00 and 489.75%) and (556.08 and 465.10%) in 2014/15 and 2015/16, respectively. These results are supported by Shahzad, et al., (2014) noted that the soil application of compost and spraying indole-3-butyric acid gave the highest significant values of chickepea yield and its components under water limited conditions. 
Macronutrients percentage
Data in Table 6 reveal that the application of 4 ton compost per feddan achieved the highest significant values of NPK percentage in chickpea seed and straw in both seasons. While, the treatment of without compost addition gave the lowest significant values of same parameters in both ones. The increase in NPK percentage in chickpea seed and straw due to compost addition could be attributed to the positive effect of it in increasing the efficiency of chemical fertilizer by preventing losses of the nutrients through denitrification, volatilization and leaching and releasing with the passage of time. Compost could also improve the soil structure which leads to better root development which may result in more nutrient uptake from the soil in addition to its gradual/slow release of macro and micro nutrients by itself (Arshad et al., 2004) .
Results show that the foliar application of indole-3-butyric acid by the rate of 80 ppm on chickpea plants gave the highest significant values of NPK percentage in seed and straw in both seasons. Similar trend was obtained for N % of seed, K % of straw and P % of both in the first season, also, N % of seed and straw in the second one. Meanwhile, the lowest ones were noticed without spraying of indole-3-butyric acid in both seasons. In this connection, Amin et al., (2013) concluded that the foliar application of indole-3-butyric acid increased nitrogen, phosphorus and potassium in the dry seeds of chickpea notably due to their bio-regulatory effect on enzymatic activity and translocation processes from leaves to seeds, linking or converting to other plant metabolites.
Respecting the interacted effect between factors under study on such parameters in Table 6 , data reveal that the spraying 80 ppm of indole-3-butyric acid under 4 ton compost gave the greatest significant values of NK percentage in chickpea seed and straw in both seasons. The same trend was obtained for N % of straw in the first season, and N % of seed and straw by adding 40 ppm of indole-3-butyric acid under 4 ton compost in the second one. While, the lowest ones were noticed without spraying indole-3-butyric acid under without compost in both ones. Furthermore, P % of seed and straw weren't affected significantly by the interacted effect between factors under study in both seasons.
Percentage of crude protein, total sugars and total carbohydrates
Available data in Table 7 demonstrate that the application of compost at the rate of 4 ton fed -1 led to the highest significant values of crude protein percentage, total sugars and total carbohydrates in chickpea plants comparing without compost addition in both seasons. The increase in crude protein , total sugars and total carbohydrates in chickpea plants according to compost addition may be due to the encouraging effects of it in improving the soil structure which leads to better root development, consequently results in more nutrient uptake from the soil in addition to its gradual/slow release of macro and micro nutrients by itself. The same results were reported by Khan et al., (2017) who suggested that compost has two main effects on soil properties, particularly in poor fertile soil. First, it improves organic matter content and then provides essential macro and micro nutrients for plant growth. Moreover, favorable special effects of compost is to increase water holding capacity and available plant water (Farrell and Jones, 2009) .
Results show that, in most cases, spraying indole-3-butyric acid by the rate of 80 or 40 ppm on chickpea plants gave the highest significant values of crude protein percentage, total sugars and total carbohydrates in chickpea plants along without spraying of indole-3-butyric acid in both seasons. Amin et al., (2013) noted that the foliar application of indole-3-butyric acid increased crude protein, total sugars percent in the dry seeds of chickpea notably due to their bio-regulatory effect on enzymatic activity and translocation processes from leaves to seeds, linking or converting to other plant metabolites.
With regard to the interacted effect between factors under study on abovementioned parameters in Table 7 , results illustrate that spraying indole-3-butyric acid at 80 ppm under 4 ton compost as a soil application gave the supreme significant values of all parameters in both seasons. While, the lowest ones were noticed without spraying indole-3-butyric acid under without compost in both ones. On the other hand, total sugars % wasn't affected significantly by the interacted effect between factors under study in the first seasons. 
Conclusion
Vegetable cultivation under rainfed condition is not much popular while comparing to other systems of cultivation. However, it solves the problem of rural poverty and malnutrition. compost is regarded as a very important parameter of soil productivity. It has number of important roles to play in soils, both in their physical structure and as a medium for biological activity. It provides nutrients to the soil, improves its water holding capacity, and helps the soil to maintain good tilth and thereby better aeration for germinating seeds and plant root development. Spraying indole-3-butyric acid significantly reduces transpiration rate, this may be due to increasing stomatal resistance, which leads to conservation of moisture in the cells by maintaining high relative water content. Therefore, much concentration should be given for rainfed vegetable farming by efficient adoption of techniques viz., selection of varieties, seed treatment practices, use of growth regulating substances and compost practices. Under the same conditions, we can concluded that the application of 4 ton compost fed-1 with spraying indole-3-butyric acid interaction to accomplish both acceptable chickpea yield quantity and quality.
